BACKGROUND: Despite increased emphasis on costconsciousness in graduate medical training, there is little empirical evidence of the role of attending physician supervision on resident practice in this area. OBJECTIVE: To study whether the prescribing practices of attendings influence residents' prescribing of brand-name statin medications in the ambulatory clinic setting. DESIGN AND PARTICIPANTS: A retrospective study of statin prescriptions by residents at two internal medicine residency programs, using electronic medical record data from July 2007 through November 2011. MAIN MEASURES: We estimated multivariable hierarchical logistic regression models to assess the independent effect of the supervising attending's rate of brand-name prescribing in the preceding quarter on the likelihood of a resident prescribing a brand-name statin. KEY RESULTS: The sample included 342 residents and 58 attendings, accounting for 10,151 initial statin prescriptions, including 3,942 by residents. Brand-name statins were prescribed in about onefourth of encounters. After adjusting for patient-, physician-, and practice-level factors, the supervising attendings' brand-name prescribing rate in the quarter preceding the encounter was positively associated with a postgraduate year (PGY)-1 resident's prescribing a brand-name statin, but not for PGY-2 or PGY-3 residents. For PGY-1 residents, the adjusted probability of a resident prescribing a brand-name statin ranged from 22.6 % (95 % CI 17.3-28.0 %, p < 0.001) for residents supervised by an attending who prescribed < 20 % brand-name statins in the previous quarter to 41.6 % (95 % CI 24.6-58.5 %, p < 0.001) for residents supervised by an attending who prescribed at least 80 % brand-name statins in the previous quarter. A higher PGY level was associated with brand-name prescribing (aOR 2.07, 95 % CI 1.28-3.35, p = 0.003 for PGY-2; aOR 2.15, 95 % CI 1.31-3.55, p = 0.003 for PGY-3, vs. PGY-1). CONCLUSIONS: Supervising attendings' prescribing of brand-name medications may have a significant influence on PGY-1 residents' prescribing of brand-name medications, but not on prescribing by more senior residents.
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BACKGROUND
With healthcare spending outpacing the rate of economic growth, 1 cost-effective care is receiving increased attention from education experts and policymakers. [2] [3] [4] [5] Academic medical centers face growing pressure to develop processes to reduce unnecessary and low-value care and to evaluate resident competency in this area of practice. In 2012, the practice of cost-effective care was incorporated into the training milestones for internal medicine residency programs by the Accreditation Council for Graduate Medical Education (ACGME). 6 The 2014 Institute of Medicine report on graduate medical education financing echoed earlier recommendations to transition to performance-based reimbursement for academic medical centers, with an emphasis on reducing healthcare costs. [7] [8] [9] Since residents care for patients in the course of their training under the supervision of attending physicians, we might expect that residents would adopt their attendings' practice style. A few studies have documented the impact of residents on care decisions and variation in practice styles across residents. [10] [11] [12] [13] In the inpatient setting, residents have been found to independently account for a considerable proportion of variation in hospital length of stay and ancillary resource use, 10 including the ordering of laboratory tests. 11 In the ambulatory setting, a study of resident prescribing practices found considerable variation in generic vs. brand-name statin prescribing by residents after controlling for the effect of the supervising attending. 12 After completing training, less experienced physicians had higher overall cost profiles than more experienced physicians. 13 Although these findings suggest that residents do not perfectly mirror their attending physicians' practice patterns, the relationship between attending physicians and the practice of residents that they supervise has not been studied directly.
We sought to investigate the relationship between attending and resident practice in the setting of statin prescribing, an opportunity for cost-effective care. The prescribing of statins was the costliest of the BTop 5î nterventions identified in 2010 by the National Physician Alliance as the best opportunities to promote stewardship of healthcare resources in daily practice.
14 The recommendation to use generic statins rather than brandname statins when initiating lipid-lowering therapy was based on long-standing evidence; 15, 16 however, there was considerable variation in the use of brand-name vs. generic statins during this time, 17 with brand-name prescribing estimated to account for $5.8 billion in potentially unnecessary spending in 2009. 18 
Objectives
Our study evaluates the role of attending physicians on their residents' decisions to prescribe generic vs. brand-name statins in the resident clinic setting. Based on the assumption that residents start training with minimal experience with or preference among prescription drugs, we hypothesized that attending practice styles were influential on residents' brandname vs. generic statin prescribing overall, but that the effect of attending supervision was greatest early in training and attenuated as residents accumulated experience.
METHODS

Design and Participants
We performed a retrospective analysis of a combined longitudinal dataset of statin prescribing by resident and attending physicians in the ambulatory practices at two East Coast academic medical centers between July 2007 and November 2011. Data included the resident and attending practice of the New York Presbyterian/Weill Cornell (NYP/WC) internal medicine residency program in New York, NY, and three resident and attending practices of the University of Pennsylvania internal medicine residency program in Philadelphia, PA. Electronic medical record data were obtained from the Epic Systems (Venona, WI, USA) databank at each institution. All in-person attending-patient and resident-patient encounters where a statin was initiated for an established clinic patient were included. All in-person resident encounters were precepted and co-signed by an attending, and the attending-resident pairs were captured for each resident-written prescription for a statin. We evaluated the specific attending-resident pairings involved in each patient-resident encounter. Only one attending supervised the resident during each encounter. To measure the brand-name statin prescribing rate for an attending, all initial statin prescriptions written by the attending physicians for patients seen by them without a resident were evaluated.
Sample Selection
We excluded refills (determined based on the existence of a prior statin prescription for the same patient within 18 months of the index script) and prescriptions written during a patient's initial visit to the practice (because we were unable to discern whether these were new or refill). Switches between different statins were considered refills and excluded as well. Prescriptions that were later changed or discontinued were included in the analysis, as our aim was to study initial statin prescribing behavior by the resident and not statin use by patients. Prescriptions occurring more than 18 months after the preceding one were treated as new prescriptions. We conducted sensitivity analyses excluding any refilled prescriptions (even those renewed more than 18 months after the initial script) to evaluate the effect of differences in the definition of an initial statin prescription on our results.
The study period ended November 30, 2011, which preceded generic availability of atorvastatin. Therefore, all prescriptions for atorvastatin and rosuvastatin during the study period were coded as brand-name prescriptions. Prescriptions that were written for other brand-name statins with instructions to Bdispense as written^were also coded as brand-name. All other statin prescriptions were identified as generic.
Analysis
The analysis consisted of two steps. First, we examined physician-level proportions of brand-name medications prescribed per quarter by residents and by attending physicians. The quarterly rate of brand-name statin prescribing for each physician (resident or attending) was defined as the proportion of brand-name statin prescriptions over the total number of statin prescriptions written that quarter. For attending physicians, only prescriptions written for patients seen without a resident were included in calculating their brand-name prescribing rate. Second, we conducted an encounter-level analysis where the outcome was whether the resident prescribed a brand-name or generic statin.
We estimated a multivariable hierarchical logistic regression model that accounted for the nesting of patients within physicians, with a physician random effect to evaluate the effect of attending brand-name prescribing style during the quarter prior to the encounter, on the odds of a brand-name statin prescribed by the resident in an encounter supervised by that attending. The independent variables of interest were the supervising attending's rate of brand-name prescribing in the preceding quarter interacted with the resident's year of residency. To ease interpretation, the attending's lagged rate of brand-name prescribing was modeled as a categorical variable representing < 20 %, 20-39 %, 40-59 %, 60-79 %, and > 79 % brand-name prescribing rates. We adjusted for practice characteristics (practice site), patient characteristics (age, gender, comorbidities, tobacco use, and insurance type), resident characteristics (year in training [PGY level]), cohort year (to control for time trends), and whether the resident was the patient's designated primary care provider) in the model. Observations with missing values were dropped from the model. (Of the 3942 prescription encounters by a resident during the study period, 1314 were missing the supervising attending's brand-name prescribing rate for the previous quarter and 46 prescription encounters were missing other variables.) The predictive marginal effects of attending brandname statin prescribing rate in the preceding quarter on the probability of a brand-name statin prescribed by the resident were estimated at each PGY level.
All analyses were conducted using STATA version 13.1 (StataCorp, College Station, TX, USA). This study was reviewed and approved by the University of Pennsylvania and Weill Cornell Medical College institutional review boards.
RESULTS
Participants
Of the 400 physician participants in our sample, 342 were residents and 58 were attending physicians. Over the full study period, residents wrote 12 statin prescriptions on average (SD 9.7), whereas attending physicians wrote 108 statin prescriptions on average (SD 82.0). Resident and attending physicians had similar brand-name prescribing rates; residents on average wrote 24.9 % (SD 24.2 %) of new statin prescriptions for brand-name medications, while attendings on average wrote prescriptions for brand-name statins in 25.7 % (SD 23.3 %) of encounters. Compared to residents' patient panels, attending physicians' patient panels had a higher proportion of patients over the age of 65 (42.4 vs. 31.0 %, p < 0.001) and covered by Medicare (39.6 vs. 33.3 %, p < 0.001), but a smaller proportion of patients with coronary artery disease (7.9 vs. 11.3 %, p < 0.001), diabetes (34.0 vs. 42.5 %, p < 0.001), or tobacco use (4.7 vs. 9.1 %, p < 0.001). Table 1 describes physician participant characteristics. Table 2 describes differences between brand-name and generic prescriptions written by the residents. Of the 2,582 statin prescriptions written by residents during the study period, more brand-name statin prescriptions were written by PGY-2 and PGY-3 compared to PGY-1 residents (28.1 % for PGY-1, 39.8 % for PGY-2, and 32.0 % for PGY-3, p = 0.013). Compared to generic statin prescriptions, most brand-name prescriptions were written for patients with private insurance (44.6 vs. 19.7 %) or Medicare (43.6 vs. 34.9 %), whereas over 45 % of generic prescriptions (vs. 11.8 % of brand-name) were written for patients without insurance, missing insurance information, or on Medicaid (p < 0.001). Figure 1 depicts the variation in brand-name prescribing among residents with at least two prescriptions for a statin during the study period (n = 303). About half of these residents (n = 155, 51 %) prescribed brand-name statins in less than 20 % of encounters, 39 (13 %) residents prescribed brand-name statins 20-39 % of the time, 59 (19 %) prescribed brand-name statins 40-59 % of the time, 38 (13 %) prescribed brand-name statins 60-79 % of the time, and 12 (4 %) prescribed brand-name statins in 80 % or more of patient encounters.
Variation in Brand-Name Prescribing
Lagged Attending Prescribing Style
Nearly half (47 %) of all statin prescriptions written by residents were written under the supervision of attendings who prescribed brand-name statins at a rate of < 20 % in the quarter prior to the encounter. A larger proportion (60.3 %) of generic statin prescriptions were written under the supervision of attendings with a brandname prescribing rate < 20 % for the previous quarter, while residents supervised by attendings with a brand- name prescribing rate ≥ 20 % prescribed a larger proportion (78.0 %) of brand-name statins ( Table 2) . Table 3 ). The effect of the attending practice style was not significantly associated with brand-name prescribing by PGY-2 or PGY-3 residents (Table 3) . Fig. 1 Variation in brand-name statin prescribing for residents with >1 prescription (n = 303). This histogram shows the distribution of residents by quintile of brand-name statin prescribing for residents with more than one statin prescription during the study period. The x-axis represents proportion of statin prescriptions that were written for brand-name statins. The y-axis depicts the number of residents in each quintile. Higher PGY level, however, was associated with higher brand-name statin prescribing (aOR 2.07, 95 % CI 1.28-3.35, p = 0.003, for PGY-2 and aOR 2.15, 95 % CI 1.31-3.55, p = 0.003, for PGY-3, compared to PGY-1). Other factors associated with brand-name statin prescribing by the residents were diagnoses of coronary artery disease (OR 2.32, 95 % CI 1.70-3.15, p < 0.001) and diabetes (OR 1.25, 95 % CI 1.02-1.54, p = 0.032), cohort year, and practice location ( Table 3 ). The findings from sensitivity analyses using an alternative definition of refills were consistent (Table 4) . Figure 2 shows the adjusted predicted probabilities of a resident prescribing a brand-name statin by the rate of brandname statin prescribing of the supervising attending and by resident PGY level. For PGY-1 residents, the probability of a resident prescribing a brand-name statin ranged from 22.6 % (95 % CI 17.3-28.0 %, p < 0.001) for residents supervised by an attending who prescribed < 20 % brand-name statins in the previous quarter, to 41.6 % (95 % CI 24.6-58.5 %, p < 0.001) for residents supervised by an attending who prescribed at least 80 % brand-name statins in the previous quarter. For PGY-2 and PGY-3 residents, we observed no consistent pattern in the adjusted predicted probability of a resident prescribing a brand-name statin with increasing rates of brand-name prescribing by the supervising attending.
Effect of Attending Style in Previous Quarter and Generic Prescribing by Resident
DISCUSSION
While most educators would agree that attending supervision affects resident practice, few studies have examined the effect of attending practice on resident prescribing behavior. In ambulatory resident clinics affiliated with two East Coast urban academic medical centers, residents and attending physicians prescribed brand-name statins in approximately one-fourth of encounters during which statin therapy was initiated for a patient, although rates varied across clinics. Generic vs. brand-name statin prescribing rates varied greatly across individual physicians, and the more senior residents prescribed brand-name medications at higher rates than interns. We observed a relationship between residents' brandname vs. generic prescribing and the rate of brand-name prescribing of their supervising attending in the preceding quarter for PGY-1 but not for PGY-2 or PGY-3 residents. Furthermore, using longitudinal data from two institutions covering multiple practice sites, we found that practice site was an important predictor of brand-name prescribing, suggesting that institutional and local practice culture may play an independent role in residents' brand-name vs. generic prescribing. Collectively, our findings provide empirical support for the notion that training experience in particular bedside teaching by attending physicians during patient care may influence physician practice patterns. However, the findings of higher rates of brand-name prescribing by the more senior residents and the lack of a relationship between their prescribing and their attendings' practice patterns are concerning. The latter finding suggests that attending supervision plays a limited role in resident generic prescribing after the intern year, but that senior residents appear to prescribe generics at lower rates than interns. The mechanism behind higher brand-name prescribing rates by more senior residents is unclear, but literature on physician self-assessment suggests that the greatest disconnect between physician self-assessment and objective measures of competency occurs among physicians who are most confident and least competent. 19 In this study, it is possible that senior residents believed that they were practicing cost-effective care in prescribing generic statins when in fact they were often not doing so.
Over the past three decades, the emphasis in graduate medical education has shifted from duty hours to supervision to competency-based evaluation. While the consequences of duty hours reform have been studied and documented extensively, little is known about the effect of supervision of residents by their attendings, and even less so in the ambulatory setting. The premise of value in increased supervision is that supervising attendings practice Bbetter^medicine than their trainees. Overall, we did not observe evidence suggesting that attending physicians were prescribing generic statins at higher rates than the residents.
The recent Institute of Medicine report highlighted graduate medical education reform as a potential solution to geographic variation in physician practice patterns and quality of care delivered by the physician workforce. 8 Variation in high-cost medication utilization has been described at the national and regional levels; for example, regional brand-name statin prescribing rates ranged from 29 to 60 % in a report using Medicare Part D data. 17 While the mean brand-name prescribing rates in our study were lower (24.9 % for residents and 25.7 % for attendings), we observed similar variation in the rate of brand-name statin prescribing across institutions and in brand-name statin prescribing across practice sites within the same institution and across individual physicians. Considering that brand-name prescribing accounts for billions in unnecessary healthcare costs, 17, 18 training residents to be cost-aware when prescribing has the potential to play an important role in reducing spending.
Despite the fact that some high-cost statins have lost patent protection, generic statin prescribing remains relevant as a model of cost-effective care in graduate medical education. Future studies should examine whether the effect we observed persists for other classes of medications, since studies of medication utilization have noted similar patterns of high-cost medication use across different classes of medications, including statins, antihypertensive medications, and antidepressants. 17 These findings are important to medical educators as residency programs respond to the challenge of teaching cost-effective medicine and evaluating residents in this care competency. While most residents prescribed more generic than brand-name statins, some prescribed mostly brand-name medications. Novel approaches utilizing the electronic medical record such as default options may improve generic prescribing, 20 and individualized electronic dashboards may help educators evaluate resident prescribing patterns and provide individualized feedback. Such tools would be useful to inform program directors' and residents' professional development and would provide objective information in the assessment of milestones adopted as part of the Next Accreditation System by ACGME. 6 This study had limitations. Our use of observational data from two East Coast urban academic medical centers limits the internal and external validity of our conclusions. In particular, our findings may be confounded by unobservable variables including patient, attending, and resident characteristics associated with physician practice style that may have influenced the choice of statin but were not captured in our data, such as patient or cultural preferences and insurance or institutional formularies. For example, how frequently a resident works with a particular attending may influence the transfer of practice style and could be modified at the program level through scheduling changes. A prior study found that the medical school care intensity environment influenced resident prescribing of generic medications. 12 Furthermore, although we aimed to study an aspect of physician behavior related to costeffective care, our findings may represent a more general relationship between attending and resident practice styles across other practice behaviors not related to cost. Availability of databases containing residency program scheduling, faculty, and resident characteristics and practice patterns would enable researchers to identify specific factors that influence these and other practice behaviors. Lastly, we cannot conclude causation from the observed association despite the temporal lag in attending relative to resident prescribing.
Our findings provide evidence of attending effect on resident practice of one specific example of costeffective care. The high variation in generic prescribing of statins in the academic setting points to room for improvement in generic prescribing by residents as well as their supervising attending physicians. Future research should identify factors that differentiate some attendings Fig. 2 Marginal probabilities of resident prescribing a brand-name statin by the supervising attending's brand-name statin prescribing rate for the previous quarter by PGY level. These figures show the adjusted predicted probabilities of a resident prescribing a brand-name statin by the level of brand-name statin prescribing by the resident's supervising attending and by resident PGY year. The x-axis represents the proportion of statin prescriptions that were written for brand-name statins by the supervising attending in the quarter preceding the encounter. The y-axis depicts the probability of the resident prescribing a brand-name statin while being supervised by the attending.
as more influential supervisors than others, as well as factors that identify which residents are more responsive to their supervisors' practice styles.
